Single dose exposure of sarin and physostigmine differentially regulates expression of choline acetyltransferase and vesicular acetylcholine transporter in rat brain.
Choline acetyltransferase (ChAT) and vesicular acetylcholine transporter (VAChT) are the key components of cholinergic system apart from acetylcholinesterase. Effects of subcutaneous exposures of 0.25 and 0.5 LD(50) sarin and 0.75 mg/kg physostigmine on immunoreactivity levels of these two proteins (ChAT and VAChT) were studied. Immunoreactivity levels of ChAT decreased significantly after 1 and 3 days in cortex and 3 days of 0.25 LD(50) sarin administration in cerebellum. While 0.5 LD(50) sarin exposure caused significant down regulation after 2.5 h to 7 days in cortex and 1 and 3 days in cerebellum with respect to controls. Physostigmine at 0.75 mg/kg dose showed enhanced levels of ChAT after 1 day which decreased significantly after 3 and 7 days both in cortex and cerebellum compared to controls. VAChT level decreased significantly after 1 day in cortex and 3 and 7 days in cerebellum after 0.25 LD(50) sarin administration, while 0.5 LD(50) sarin significantly lowered VAChT immunoreactivity level after 2.5 h and 7 days in cortex and 2.5 h and 1 day in cerebellum. Physostigmine at 0.75 mg/kg dose showed significant enhanced immunoreactivity levels of VAChT after 1, 3, and 7 days in cortex and 3 days in cerebellum. Results show that acetylcholinesterase inhibition by sarin caused reduction in cholinergic neurotransmission at cholinergic proteins expression levels, while physostigmine caused differential expression of key cholinergic proteins. Moreover, cortex, which receives greater cholinergic innervations, is more susceptible to anticholinesterase effect on cholinergic gene expression. These changes can explain delayed neurocognitive changes during anticholinesterases induced chronic neurotoxicity.